The effect of configuration factor (C-factor) on cavity adaptation was investigated in three compomer and one resin composite restorations. Eighty-four cylindrical dentin cavities (Cfactor: approximately 2.5, 3.0 or 4.0) prepared on flat coronal dentin surfaces were filled with the materials in combination with their proprietary adhesive systems. Cavity adaptation was microscopically examined after 15 minutes storage in water at the top surface and at other four sites along the cavity walls. Additionally, indentation testing was performed for each material at 20 minutes and 24 hours after irradiation. Regression analysis revealed no relationship between C-factor and gap dimension in compomer restorations at any of the measuring sites, while a logarithmic relation was found only at the cavity floor of the composite fillings. All materials showed maturation of mechanical properties. The elastic component of the indentation was smaller in compomers than in the composite. It was concluded that C-factor had no influence on the cavity adaptation for compomer restorations. This might be due to reduced stress generation at the bonding interface caused by relatively low mechanical properties immediately after curing, less elasticity, and water absorption in compomers.
INTRODUCTION
Restorative materials for operative dentistry are under constant development. Probably, this is because no material has been yet found which could be considered truly permanent. Leakage by deteriorated adaptation and body fractures are typical problems causing secondary caries formation.
A material containing fluoride has an advantage to prevent such a problem, and indeed conventional glass ionomer cements (GICs) have been widely used as the restorative materials because they can reinforce the tooth substrate by releasing fluoride and also offer an acceptable color match. However, they are inferior to resin composites in their relatively low mechanical properties and high water sensitivity during setting.
Hybrid restorative materials such as resin-modified glass ionomers (rm-GICs) and compomers have overcome the disadvantages of conventional GICs by combining polymer formation with the acidbase reaction1,2). It is reported that the mechanical properties of compomers are much closer to those of resin composites than rm-GICs since the main setting mechanism is the resin polymer reaction3-5). The acid-base reactions may be generated after setting due to water absorption6). have C-factors of 4, 3 and 2.5, respectively. But as special devices were not used for standardizing the cavity, C-factor of each cavity was individually calculated to eliminate any dimensional discrepancy in the preparation from the cavity dimension measured when the adaptation was examined, as described below. The cavity surfaces were treated with the surface treatment agents, as described above, and the cavity was filled with one of the restorative materials and covered with a translucent matrix. Immediately after light activation for 40 seconds (Optilux/Kerr, Demetron, Danbury, USA), the restored tooth was immersed in water for 15 minutes at room temperature.
Cavity adaptation was evaluated microscopically at 500 magnification in an incident light microscope (Olympus, Tokyo, Japan) by measuring the gap width at five sites of the cavity: along the margin (top surface), at the outer 1/3 or inner 1/3 of the cavity wall, the line angle, and the cavity floor (Fig. 1) . First, marginal performance was microscopically inspected after wet polishing on #1000 SiC paper until the compomers, neither cavity diameters nor sites of the cavity had an influence on the cavity adaptation.
There was no relationship found between C-factors and gap widths, regardless of the materials.
The results of indentation testing are shown in Tables 5 and 6 . Ten measurements for each material were pooled and subjected to statistical analysis because no significant difference was seen between the two specimens used. In all materials, the total depth of indentation significantly decreased with time (Table 5 ). There was no difference in the indentation depth between CG and DY or between XN and PD. CG and DY gave larger values than XN and PD. Table 6 shows the results of the final depth indentation expressed as a percentage of the total depth of indentation. All Measurements after longer storage in water will show the better adaptation. Nevertheless, adaptation at the top surface may be better than at the other sites of the cavity since the bond between the restoratives and tooth substrates can be achieved as soon as the restorative is irradiated.
Contraction stresses give a rise with increasing C-factor of the cavity13). The concept of the C-factor will be effective under the condition that a rigid bond is established to the restored cavity wall. Regarding adhesion of compomers, the mechanism is very similar to that in resin composites.
Many studies have shown good bond strengths of compomers to tooth substrates.
However, these reports were mainly based on measurements of bond strength taken 24 hours after polymerization.
Early tensile bond strengths of the bonding systems at 1 and 10 min after curing were generally lower than the 24-hour test results23). At the early stage of setting when the material is still unmatured, the bond strength may be too low to compete against the contraction.
In this situation, polymerization shrinkage will largely affect the adaptation, regardless of the C-factor.
Besides the bond strength to the tooth, contraction stresses may be affected by Young's modulus of the materials and some stress-releasing factors.
Indeed, Haller et al.24) concluded in their study simulating cavity configurations that the effect of contraction stress on the bond strength depended on not only the dentin adhesive but also on the type of resin composite.
Contraction stresses are related to Young's modulus of the material25). According to the report by Gladys et al.5), compomers have a lower Young's modulus than semihybrid-type resin composites, despite their modulus being higher than that of MFR resin composites. Irie and Nakai21) also reported that the flexural modulus of compomers corresponded to that of an MFR-type composite immediately after light activation.
In the present study, the final depth of indentation is displayed as a percentage of the total depth of indentation.
From this value the permanent deformation can be estimated4). Thus the difference between the total depth and final depth corresponds to the elastic property of the material26). The three compomers showed higher percentages than PD, which means that the compomers were less elastic than the resin composite. It can therefore be speculated that the contraction stresses would be smaller at the bonding interface of the compomer restorations than for the composite.
Relaxation of the stress at the bonding interface contributes to the stability of the bond between tooth and restoration.
For restorative materials utilizing polymers, the flow of the resin plays a major role27). However, there are few reports concerning the flow of compomers, especially during polymerization of materials. As mentioned above, the mechanical properties of compomers are unmatured immediately after polymerization.
This means compomers may have the advantage of relaxation of the contraction stress by the flow, at least more so than the semihybrid resin composite used in the present study. Water absorption is the other major factor in compensating for contraction stresses. Actually, a conversion of contraction stresses into expansion stresses was observed for rm-GICs when the materials were exposed to water for 6 minutes after light activation28 
